Platelets contain and release growth factors from α-granules during platelet activation as part of a complex and important role of wound healing. The platelet's effects on wound healing with early clot formation and release of mitogenic and chemotactic growth factors have been well established. [1] [2] [3] [4] A few of the growth factors that are important regulators of cellular interaction, cell-matrix interaction and angiogenesis include; platelet-derived growth factor (PDGF), endothelial growth factor (EGF), insulin growth factor (IGF), and transforming growth factor beta (TGF-B). 5 An early attempt to utilize regenerative properties of platelet derived growth factors in oral bone grafts was described by Marx. 6 Since that time, the attempts to utilize platelet growth factors in regenerative medicine have been applied across disciplines. [7] [8] [9] [10] Platelet-rich plasma (PRP) is autologous plasma with a concentration of platelets greater than contained in whole blood. A review in the literature for PRP usage in aesthetic surgery, found that PRP has been applied widely for skin rejuvenation, scalp alopecia, fat graft retention, improved recovery after fractional laser resurfacing, and hematoma/ ecchymosis prevention in facelift procedures. [11] [12] [13] [14] [15] The role of platelet-derived growth factors used in regenerative medicine have been described 16 and other PRP studies have suggested a promotion of angiogenic action(s) and may offer a paracrine effect that supports fat graft survival. [17] [18] [19] Despite the wide spread use of PRP as a regenerative agent, efficacy remains elusive. The broadly applied applications and outcomes have been limited due to a lack of standard dosing, preparation techniques, and outcomes measurements. 20, 21 In the manuscript "Effect of Use of Platelet-Rich Plasma (PRP) in Skin With Intrinsic Aging Process," the authors explore the effects of PRP on facial skin by describing the ultrastructural changes within the papillary and reticular dermis after the injection of PRP. 22 Histologic examination and electron microscopy were used to assess postauricular skin before and after PRP injection. The postauricular skin of 13 rhytidectomy candidates was evaluated before PRP injection and again 3 months after PRP injection. This area of facial skin, relatively spared the effects of chronic sun exposure, lessened variability of sun exposure, and UV associated actinic damage among subjects. A standardized protocol for PRP preparation was utilized and described by the authors. A sample of postauricular mastoid skin was excised under local anesthetic and processed for histologic evaluation and electron microscopy. The adjacent skin was then injected with PRP and another postauricular skin biopsy of injected skin was performed 3 months after the PRP injection.
The authors report "no elastosis" in the postauricular skin biopsies prior to PRP injection and considered any ultrastructrual skin changes prior to injection related to intrinsic aging only. In contrast, any ultrastructural changes within the subsequent biopsies 3 months postinjection were attributed to the actions of PRP. The group previously reported on the ultrastructural changes of actinically damaged preauricular skin after injections of fat with stromal vascular fraction (SVF), fat with expanded mesenchymal stem cells, and fat with PRP. 23, 24 The authors report histologic and ultrastructural modifications within the dermis that included deposition of collagen and elastin and changes in subcutaneous fat three months after PRP injection. Other reported modifications in the reticular dermis after PRP injection included activated fibroblasts, deposition of adherent collagen layers to subcutaneous fat, mononuclear infiltration along capillaries, and fragmented layers of basal lamina.
Based on histologic and electron microscopy three months following PRP injection there was an increase in collagen deposition, activated fibroblasts, and lysosome presence within the dermis. They concluded based on the histologic and electron microscopic changes that injection of PRP caused "fibrosis" within the treated areas. The authors compared the "fibrosis" of the PRP injected dermis to their previous study of injected dermis with either SVF-enriched fat or expanded adipose-derived stem cells (ADSC). They reported the fat and ADSC treated dermis had an ultrastructural milieu that demonstrated more "regenerative" properties including expanded microvascular bed(s), decrease in elastosis, and new oxytalan fibers in the later group(s). 23, 24 The increase in superficial oxytalan fibers and organized elastic fibers within reticular dermis after treatment with expanded adipose-derived stem cells or fat enriched with its SVF was interpreted as a regenerative effect of treatment in photo-damaged facial skin. The "regenerative" findings reported in their previous work(s) promoted the use of enriched fat and ADSC with fat grafting. [17] [18] [19] 21, 25 The role of PRP with fat grafting remains an area of clinical interest and investigation. A preclinical mouse model described by Oh, suggested that PRP increased vascularity and decreased fibrosis compared to controls. 26 However, in a clinical trail where fat grafting with and without PRP was used in HIV facial lipoatrophy, volume measurements at 2 months and 12 months demonstrated no difference in fat volume retention measured by CT scan. 27 The authors of the current study utilized their dermal analysis model for a follow up study to the ADSC and SVF injections. 22 They replaced the adipose derived stem cells with PRP and performed histologic and electron microscopy in facial skin. The results of that study using PRP with fat grafting reported dermal changes with an increase in "vascular permeability, inflammatory infiltrates, and greater vascular reactivity." They concluded that the addition of PRP to grafted fat did not improve regenerative effects but due to the greater vascular reactivity may have a role in wound healing where angiogenesis is required. 23 The effects of PRP on fat grafting have been varied and uncertainty remains regarding the adjunctive role that PRP addition may have on grafted fat.
In the current study, the authors have provided detailed analysis of the ultrastructural and histologic changes of intrinsically aged facial skin three months after injecting PRP. 22 The micrographic and histologic images reportedly demonstrated an inflammatory response after skin excision and injection of PRP that is present a 3 months later. They provide an eloquent description of the ultrastructural changes to the dermis after the injection of PRP but fail to mention whether the histologic dermal changes correlated with gross changes in skin quality after 3 months. The three-month biopsy was taken in close proximity to the initial biopsy site and changes appreciated histologically and structurally could be related to wound healing, trauma of injection, dermal interaction with PRP, or some combination. They rightly conclude that the study does not answer whether the described ultrastructural response is "lasting or temporary," or clinically relevant.
The clinical implications of the study remain difficult to interpret due to the small number of subjects and lack of controls. The preparation of the PRP was well described but there was no mention of volume or dose of PRP injected. One of the ongoing challenges in establishing PRP as an adjunct in regenerative medicine remains the lack of standard dosing, outcome measures, and controls. However, the authors have provided an investigational model for future experiments with detailed analysis of less photo-aged postauricular skin facial. Extravascular blood within a wound is not "regenerative" and fibrosis has been associated with untreated hematoma. 28 The fact that the authors demonstrated that injection of PRP caused "fibrosis" within the treated areas should not be surprising. Whether the "fibrosis" response in this model is temporary, lasting, or clinically relevant has yet to be determined.
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